Characterization of mammalian neurofilament subunits by circular dichroism.
Critical steps in the disassembly and reassembly of neurofilaments, the intermediate filaments of neurons, have been investigated. Bovine neurofilament subunits (Mr 210 000, 160 000 and 70 000) were purified by urea-polyacrylamide gel electrophoresis and renatured by dialysis against several non-denaturing buffers. The quality of the protein renaturation was measured by circular dichroism. The spectra of renatured neurofilament subunits were interpreted in terms of secondary structure and this showed that the solubilization of proteins in guanidine-HCl buffers is more suitable than in urea buffer for a good recovery of a filamentous structure. Furthermore, it is shown that (i) the three neurofilament subunits exhibit specific CD spectra, with shapes reminiscent of those obtained for the alpha/beta class of proteins and that (ii) there is good correlation between CD spectra, the state of renaturation and the ability of the proteins to assemble into filamentous structures. We conclude that CD studies of neurofilament proteins should help in understanding the numerous variables affecting the disassembly and reassembly of neurofilaments.